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(57) ABSTRACT 

An exposure apparatus is provided for performing exposure 
processes With high accuracy by accurately performing 
pressure control inside a chamber having a plurality of 
air-conditioning chambers. The inside of the main chamber 
Which accommodates the exposure apparatus is divided into 
a plurality of air-conditioning chambers, and a pressure 
detection device Which detects the pressure is provided With 
each of the plurality of air-conditioning chambers. Also, 
among the plurality of the air-conditioning chambers, the 
pressure inside a main column Which accommodates an 
exposure stage on Which a Wafer in mounted and subjected 
to an exposure process, is set to be higher than the pressure 
of the other air-conditioning chambers based on detection 
results obtained from the pressure detection devices. 
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EXPOSURE APPARATUS 

TECHNICAL FIELD 

[0001] The present invention relates to an exposure appa 
ratus used for exposing a pattern image onto a substrate. 

[0002] This application is based on Japanese Patent Appli 
cation No. 2000-402273, the content of Which is incorpo 
rated herein by reference. 

BACKGROUND ART 

[0003] Various exposure apparatuses have been employed 
When semiconductor elements, thin ?lm magnetic heads, or 
liquid crystal display elements are manufactured using pho 
tolithographic processes, hoWever, in general, an apparatus 
is used Which projects a pattern image formed on a photo 
mask or reticle (hereinafter referred to as a “reticle”) onto a 
substrate such as a Wafer or a glass plate (hereinafter referred 
to as a “Wafer”), the surface of Which has applied thereon a 
sensitiZer such as a photoresist, via a projection optical 
system. In such an exposure apparatus, a highly accurate 
temperature control is required in order to carry out expo 
sure processes for minute patterns, and a high level of 
cleanliness must be maintained by decreasing contaminants 
in the apparatus. For these reasons, an exposure apparatus is 
placed in a chamber and the temperature in the chamber is 
controlled by using an air-conditioning system. Also, the 
cleanliness of the chamber is maintained by providing a 
?lter for removing contaminants at a part of the How path of 
the air-conditioning system. 

[0004] The chamber used for accommodating the expo 
sure apparatus is divided into a plurality of air-conditioning 
chambers including an exposure chamber in Which the body 
of the exposure apparatus is accommodated, a reticle loader 
chamber in Which a reticle loader system for loading and 
unloading a reticle relative to the body of the exposure 
apparatus is accommodated, and a Wafer loader chamber in 
Which a Wafer loader system for loading and unloading a 
Wafer relative to the body of the exposure apparatus is 
accommodated. In addition, the exposure chamber is made 
of an air-conditioning chamber in Which a part thereof, i.e., 
a main column for accommodating a Wafer stage is sepa 
rated. Also, the air-conditioning system includes an overall 
air-conditioning system for carrying out an overall air 
conditioning for the exposure chamber, and a local air 
conditioning system for carrying out a local air-conditioning 
for each of the main column, the reticle-loader chamber, and 
the Wafer loader chamber. 

[0005] Here, in the local air-conditioning system for the 
main column and the Wafer loader chamber, the air-condi 
tioning is carried out using a chemical ?lter Which removes 
substances that enhance resist deterioration, such as ammo 
nia, in order to protect the resist applied to the Wafer. In the 
overall air-conditioning system for the exposure chamber, 
on the other hand, labor for maintenance and running cost 
Will increase if a chemical ?lter is used since a large amount 
of air is required for the overall air-conditioning system and 
hence the chemical ?lter is quickly contaminated and needs 
to be frequently replaced. Accordingly, the air-conditioning 
is carried out Without using a chemical ?lter in the overall 
air-conditioning system. Thus, if a gas ?oWs into the main 
column or the Wafer loader chamber in Which the air 
conditioning is performed using a chemical ?lter, from the 
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exposure chamber in Which the air-conditioning is carried 
out Without using a chemical ?lter, problems such as 
increase in resist deterioration of the Wafer may be caused. 

[0006] Also, if contaminants are present in an optical path 
space, Which is a space through Which the exposure light 
passes, problems may be caused in that an exposure process 
cannot be performed With high accuracy due to factors such 
as the exposure light being attenuated and cannot reach the 
Wafer With a suf?cient strength, or unevenness of illumi 
nance occurs on the Wafer. 

[0007] Conventionally, attempts have been made to pre 
vent the ?oW of gas that is present outside the chamber into 
the inside of the chamber by increasing the pressure inside 
the chamber that accommodates the entire exposure appa 
ratus to be positive all the time With respect to the pressure 
outside the chamber. HoWever, since the difference in pres 
sure betWeen each of the air-conditioning chambers inside 
the chamber is very small, a large difference in pressure may 
be caused and a gas ?oW (air current) may be generated 
among each of the air-conditioning chambers and an appro 
priate air-conditioning cannot be performed unless the pres 
sures are accurately controlled. In the above case, if a How 
is generated in the main column, for example, a large change 
(?uctuation) in the gas refractive index is locally caused. 
Accordingly, problems may be generated so that it is not 
possible to achieve an exposure process With high accuracy 
and so that the accuracy in measurement of optical measur 
ing devices (a laser interferometer, etc.) is reduced. Also, it 
becomes evident that an accurate pressure control is essen 
tial for each exposure apparatus because the differences in 
pressures are very small as mentioned above and in?uence 
due to the differences among the exposure apparatus (i.e., 
minute errors, etc., generated during the production of the 
main body of the exposure apparatus, chambers, and so 
forth). 
[0008] As explained above, although there is a danger that 
the resist of the Wafers may be deteriorated, the cleanliness 
of the optical path space for the exposure light cannot be 
maintained to a predetermined level, and a How is caused 
among the air-conditioning chambers and a stable exposure 
process cannot be achieved, unless the pressure is accurately 
controlled inside the chamber having a plurality of air 
conditioning chambers, a strict pressure control is not con 
ventionally carried out. 

DISCLOSURE OF INVENTION 

[0009] The present invention is achieved in consideration 
of the above situation, and its purpose includes to provide an 
exposure apparatus capable of performing a stable exposure 
process With high accuracy by accurately controlling the 
pressure inside a chamber having a plurality of air-condi 
tioning chambers. 

[0010] In order to solve the above-mentioned problems, 
the present invention has adopted the folloWing con?gura 
tions, each of Which corresponds to FIGS. 1 to 6, respec 
tively, explained in the embodiments of the present inven 
tion. 

[0011] The exposure apparatus (10) of the present inven 
tion includes a main body (22) of the exposure apparatus 
Which exposes a pattern onto a substrate (W), the exposure 
apparatus being accommodated in a chamber (12). The 
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exposure apparatus includes a plurality of air-conditioning 
chambers (16, 18, 20, and 34) Which are formed by dividing 
the chamber (12); and a pressure detection device (16a, 18a, 
20a, and 34a) Which detects pressure information (for 
example, at least one of the pressure of each of the plurality 
of air-conditioning chambers and the differences of the 
pressure among the chambers) relating to the plurality of 
air-conditioning chambers (16, 18, 20, and 34). Here, the 
pressure detection device may detect, as the pressure infor 
mation, the pressure of each of the air-conditioning cham 
bers, the differences in the pressure among the air-condi 
tioning chambers, or the differences in pressure With respect 
to a reference pressure. Also, as the pressure detection 
device, a pressure sensor may be provided With each of the 
plurality of the air-conditioning chambers, for example, or it 
is possible to provide a pressure sampling port With each of 
the air-conditioning chambers and detect the pressure in 
each of the air-conditioning chambers While sWitching pip 
ing from the sampling port using electromagnetic valves, 
etc. As for the latter, in particular, the difference in pressure 
With respect to a reference pressure (for example, the 
atmospheric pressure in the clean room in Which the expo 
sure apparatus is allocated) may be detected in each of the 
air-conditioning chambers using a pressure sensor thereof as 
a differential pressure sensor. 

[0012] According to the present invention, it is possible to 
allocate the pressure detection device (16a, 18a, 20a, and 
34a) Which detects pressure information (for example, the 
pressure of each of the air-conditioning chambers or the 
difference in pressure of each of the air-conditioning cham 
bers With respect to a reference pressure) relating to the 
plurality of the air-conditioning chambers (16, 18, 20, and 
34), and to accurately control the pressure based on the 

detection results. Since the cleanliness for the substrate or the space for optical passage of an exposure light may be 

maintained to be high by accurately carrying out the pres 
sure control, it becomes possible to prevent deterioration of 
resist When the resist is applied on the Wafer or the 
attenuation in the amount of exposure light in the optical 
path space. Accordingly, an accurate exposure process can 
be performed. 
[0013] The exposure apparatus (10) of the present inven 
tion includes a main body of the exposure apparatus Which 
exposes a pattern onto a substrate (W), the exposure appa 
ratus being accommodated in a chamber (12). The exposure 
apparatus includes a plurality of air-conditioning chambers 
(16, 18, 20, and 34) Which are formed by dividing the 
chamber (12); and a pressure controlling device (66a, 19a, 
21a, and 70) Which adjusts pressure in each of the air 
conditioning chambers (16, 18, 20, and 34), Wherein the 
plurality of air-conditioning chambers (16, 18, 20, and 34) 
include a column chamber (34) Which accommodates an 
exposure stage (WST) on Which the substrate is 
mounted and subjected to an exposure process; an exposure 
chamber (16) Which accommodates the main body (22) of 
the exposure apparatus; a mask transfer system accommo 
dating chamber (18) in Which a mask transfer system (80, 
82) is accommodated, the mask transfer system transferring 
a mask (R) on Which the pattern is formed into the main 
body (22) of the exposure apparatus, and transferring the 
mask (R) from the main body (22) of the exposure appara 
tus; and a substrate transfer system accommodating chamber 
(20) in Which a substrate transfer system (84, 86, and 88) is 
accommodated, the substrate transfer system transferring the 
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substrate into the main body (22) of the exposure 
apparatus, and transferring the substrate from the main 
body (22) of the exposure apparatus; Wherein the pressure 
controlling device (66a, 19a, 21a, 50a, and 70) performs the 
adjustment so as to satisfy: 

[0014] Where Pc is a pressure of the column chamber (34), 
PB is a pressure of the exposure chamber (16), PRL is a 
pressure of the mask transfer system accommodating cham 
ber (18), and PWL is a pressure of the substrate transfer 
system accommodating chamber (20). 

[0015] Moreover, it is characteriZed that PRLZPCR is sat 
is?ed Where PCR is a pressure of a predetermined environ 
ment (for example, the atmospheric pressure in the clean 
room) of the exposure apparatus (10). 

[0016] Furthermore, it is characteriZed that PWLZPCD is 
satis?ed Where PCD is a pressure of a substrate processing 
device Which is in-line connected to the exposure apparatus 

(10). 
[0017] According to the present invention, since turbu 
lence due to gas How is reduced and the generation of air 
?uctuation is prevented by setting the pressure of the column 
chamber (34) in Which the substrate is placed for the 
longest period in the chamber (12), to be higher than the 
pressure of the other air-conditioning chambers (16, 18, and 
20), it becomes possible to improve the measurement accu 
racy of, for example, a position detection system (an inter 
ferometer, etc.) Which detects positional information of a 
mask stage or a substrate stage, a focus point detection 
system Which detects a relative positional relationship 
betWeen a ?eld of a projection optical system and a sub 
strate, and various measuring systems, such as an alignment 
system Which detects a mark on a substrate, etc. Moreover, 
since contaminants can be prevented from ?oWing into the 
column chamber (34), it becomes possible to prevent the 
deterioration of resist When the resist is applied on the 
substrate Furthermore, since no contaminants ?oW into 
the column chamber (34) Which is the space for the optical 
path of an exposure light, it becomes possible to prevent the 
attenuation in the amount of the exposure light. Accordingly, 
since the cleanliness of the substrate or the space of 
optical path for the exposure light can be maintained to be 
high by increasing the pressure of the column (34) With 
respect to the other air-conditioning chambers (16, 18, and 
20), it becomes possible to carry out an accurate exposure 
process. Also, by setting the pressure of the substrate trans 
ferring system accommodating chamber (20) in Which the 
substrate is placed for the second longest period after 
the column chamber (34), to be highest after the column 
chamber (34) among the other air-conditioning chambers 
(16 and 18), it becomes possible to prevent contaminants 
from ?oWing into the substrate transferring system accom 
modating chamber (20). Accordingly, it becomes possible to 
prevent resist deterioration When the resist is applied onto 
the substrate Note that the above-mentioned exposure 
chamber may accommodated the Whole main body of the 
exposure chamber, or it may accommodate only a part 
thereof. Also, the space of the air-conditioning chambers 
may be clearly de?ned by housings, etc., or it can be a space 
to Which a gas, the temperature etc., of Which is controlled, 
is simply supplied Without using housings, partitioning 
plates, and so forth. 
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[0018] Also, the exposure apparatus according to the 
present invention may be an exposure apparatus Which 
transfers a pattern of a ?rst object onto a second object, 
Which includes a ?rst chamber in Which at least the ?rst 
object is allocated among a main body of the exposure 
apparatus Which exposes the second object using an illumi 
nation beam via the ?rst object; a second chamber in Which 
at least the second object is allocated among the main body 
of the exposure apparatus; a third chamber in Which a ?rst 
transfer system is allocated Which transfers the ?rst object 
to/from the ?rst chamber; a fourth chamber in Which a 
second transfer system is allocated Which transfers the 
second object to/from the second chamber; and a gas supply 
device Which supplies a gas to each of the ?rst chamber, 
second chamber, third chamber, and fourth chamber, at least 
a temperature of the gas being controlled; Wherein pressure 
of each of the chambers is set so as to satisfy: 

[0019] Where PB is a pressure of the ?rst chamber, Pc is a 
pressure of the second chamber, PRL is a pressure of the third 
chamber, and PWL is a pressure of the fourth chamber. 

[0020] In another embodiment of the present invention, 
the pressure of each of the chambers is set to be about the 
same or higher than a pressure PCR of a predetermined 
environment of the exposure apparatus. 

[0021] In yet another embodiment of the present inven 
tion, the pressure of each of the chambers is set to be higher 
than the pressure PCR of the predetermined environment, and 
the pressure PRL of the third chamber is set so that a 
difference in pressure With respect to the predetermined 
environment becomes about 0.5 [Pa] or greater. 

[0022] In yet another embodiment of the present inven 
tion, the pressure Pc of the second chamber is set so that a 
difference in pressure With respect to the predetermined 
environment becomes about 1.5 [Pa] or smaller. 

[0023] In yet another embodiment of the present inven 
tion, the pressure PWL of the fourth chamber is set to be 
about the same or higher than a pressure PCD of a substrate 
processing device Which is in-line connected to the exposure 
apparatus. 

[0024] In yet another embodiment of the present inven 
tion, the pressure PWL of the fourth chamber is set to be 
higher than the pressure PCD of the substrate processing 
device and loWer than the pressure Pc of the second cham 
ber. 

[0025] In yet another embodiment of the present inven 
tion, the pressure PWL of the fourth chamber is set to be 
higher than the pressures PB and PRL of the ?rst and third 
chambers, respectively. 

[0026] In yet another embodiment of the present inven 
tion, a pressure detection device is further provided With a 
pressure detection device Which detects pressure informa 
tion relating to at least one of the ?rst, second, third, and 
fourth chambers. 

[0027] In yet another embodiment of the present inven 
tion, the pressure Pc of the second chamber is set to be 
higher than the pressure PWL of the fourth chamber. 

[0028] In yet another embodiment of the present inven 
tion, a device manufacturing method is provided Which 
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comprises the step of transferring a pattern onto a photo 
sensitive object using the above exposure apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a schematic structural diagram shoWing 
an embodiment of an exposure apparatus of the present 
invention. 

[0030] FIG. 2 is a diagram shoWing a cross-sectional vieW 
taken along line A-A in FIG. 1. 

[0031] FIG. 3 is a diagram shoWing a passage opening 
rate adjusting unit. 

[0032] FIG. 4 is a diagram shoWing a passage opening 
rate adjusting unit. 

[0033] FIGS. 5(a) and 5(b) are schematic diagrams shoW 
ing structures of a pressure detection device. 

[0034] FIG. 6 is a ?oWchart shoWing an embodiment of a 
semiconductor device manufacturing process. 

[0035] FIG. 7 is a schematic structural diagram shoWing 
another embodiment of an exposure apparatus of the present 
invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0036] Hereinafter, the exposure apparatus according to 
the present invention Will be explained With reference to the 
drawings. FIG. 1 is a schematic structural diagram showing 
an embodiment of an exposure apparatus 10 of the present 
invention. 

[0037] The exposure apparatus 10 includes a main cham 
ber 12 Which is placed on a ?oor F (or surface at Which a 
caster frame, etc., is disposed) in a clean room, and a 
machinery chamber 14 Which is placed adjacent to the main 
chamber 12. 

[0038] Environmental conditions (cleanliness, tempera 
ture, pressure, humidity, etc.) inside the main chamber 12 are 
maintained to be almost constant, and a large chamber 16 at 
the machinery chamber 14 side and tWo small chambers 18 
and 20, Which are disposed to be tWo-tier at the opposite side 
of the machinery chamber 14, are placed inside the main 
chamber 12. Among them, the large chamber 16 is used as 
an exposure chamber in Which a main body 22 of the 
exposure apparatus is accommodated. Hereinafter, the large 
chamber 16 is referred to as an exposure chamber 16. 

[0039] In the above-mentioned small chamber 18, a reticle 
library 80 Which stores reticles as a plurality of masks, and 
a reticle loader 82 Which is made of a horiZontal multi-joint 
type robot, are placed in that order vieWed from the opposite 
side of the exposure chamber 16. A reticle R is transferred 
onto a reticle stage RST, Which forms the main body 22 of 
the exposure apparatus and Will be described later, by the 
reticle loader 82 and is then transferred from the reticle stage 
RST also by the reticle loader 82. In this embodiment, a 
reticle loader system is formed as a mask transfer system by 
the reticle library 80 and the reticle loader 82, and the reticle 
loader system is accommodated in the small chamber 18. 
Accordingly, the small chamber 18 is hereinafter referred to 
as a reticle loader chamber (a mask transfer system accom 
modating chamber) 18. 
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[0040] Note that the reticle loader system is not limited to 
the above-mentioned con?guration, and a bottom open-type 
closed cassette (container) Which is capable of accommo 
dating a plurality of reticles may be used instead of the 
reticle library, for example. Also, a mechanism capable of 
sliding a transfer arm may be used as a reticle loader. Also, 
a reticle storing unit (the reticle library 80) may be sepa 
rately placed from the reticle loader 82 in a different 
chamber. Moreover, the above-mentioned closed type cas 
sette may be placed on the upper portion of the reticle loader 
18, and then the bottom may be opened While maintaining 
the air-tightness thereof so that a reticle may be transferred 
to the inside the reticle loader chamber 18. Furthermore, a 
rack or a casing Which temporary stores reticles transferred 
from a closed type cassette (e.g., SMIF Pod, etc.) disposed 
at the outside of the reticle loader chamber 18, may be 
placed inside the reticle loader chamber 18. That is, it is 
possible to place only the reticle loader in the small chamber 
18. 

[0041] Also, a Wafer carrier 84 for storing a Wafer as a 
plurality of substrates, a horiZontal multi-joint type robot 86 
Which deposits and WithdraWs a Wafer With respect to the 
Wafer carrier 84, and a Wafer transferring device 88 Which 
transfers a Wafer betWeen the robot 86 and a Wafer stage 
WST that forms the main body 22 of the exposure apparatus 
are accommodated in the small chamber 20. In this embodi 
ment, a Wafer loader system as a substrate transfer system is 
formed by the Wafer carrier 84, the robot 86, and the Wafer 
transfer device 88, and the Wafer loader system is accom 
modated in the small chamber 20. Accordingly, the small 
chamber 20 is hereinafter referred to as a Wafer loader 
chamber (a substrate transfer system accommodating cham 
ber) 20. 
[0042] Note that the Wafer loader system is not limited to 
the above-mentioned con?guration, and it is possible, for 
example, to form the Wafer loader system only by a robot, 
or to place only the Wafer loader in the Wafer loader chamber 
20. 

[0043] The above-mentioned exposure chamber 16, the 
reticle loader chamber 18, and the Wafer loader 20, are 
connected to the machinery chamber 14 via a supply passage 
24 Which functions as a supply passage and is made of a 
material having anti-gas leaking property, such as Special 
Use Stainless Steel (SUS) and Te?on. 

[0044] The main body 22 of the exposure apparatus 
accommodated in the exposure chamber 16 includes an 
illumination optical system including mirrors M1 and M2, a 
projection optical system PL disposed beloW the illumina 
tion optical system 28, the reticle stage RST Which is placed 
betWeen the projection optical system PL and the illumina 
tion optical system 28 and holds the reticle R as a mask, the 
Wafer stage WST Which is disposed beloW the projection 
optical system PL and holds the Wafer W as a substrate, a 
main column 30 Which holds the projection optical system 
PL and on Which the Wafer stage WST is mounted, and so 
forth. 

[0045] The illumination optical system 28 includes, 
besides the mirrors M1 and M2, an optical integrater, a ?eld 
stop, etc. (none of Which is shoWn in the ?gures), and these 
optical members are accommodated in an illumination sys 
tem housing, Which is not shoWn in the ?gure, With a 
predetermined positional relationship to form the illumina 
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tion optical system. The illumination optical system 28 is 
connected to an excimer laser, such as a KrF excimer laser 
(having an output Wavelength of 248 nm) and an ArF 
excimer laser (having an output Wavelength of 193 nm), 
Which functions as a light source Which is not shoWn in the 
?gures, via an arranged optical system (a relay optical 
system) Which is also not shoWn in the ?gures. The above 
mentioned arranged optical system includes, at least a part 
thereof, a so-called beam matching unit, Which is an optical 
system used for adjusting an optical axis betWeen the light 
source and the illumination optical system 28. Also, 
although not shoWn in the ?gures, the inside of an illumi 
nation optical system housing in Which the illumination 
optical system 28 is accommodated, and the inside of a 
housing (lens-barrel) Which is placed betWeen the light 
source (i.e., the above-mentioned excimer laser in this 
embodiment) and the illumination optical system 28 and 
accommodates, in at least a part thereof, the above-men 
tioned arranged optical system including the beam matching 
unit, are purged With an inert gas (for example, nitrogen, 
helium, etc.) so that the cleanliness thereof is excellently 
maintained. Note that the con?guration of the main column 
30, etc., is not limited to the one shoWn in FIG. 1, and it is 
possible, for example, to support a main frame (i.e., an upper 
plate of the main column 34 in this embodiment) supporting 
the projection optical system PL using a vibration isolated 
table different from the vibration isolated table 32 Which 
supports a stage base (i.e., a bottom plate of the main column 
34 in this embodiment) on Which the Wafer stage WST is 
disposed, and to dispose the vibration isolated table different 
from the table 32 on the base plate BP or the ?oor surface 
F. 

[0046] Note that at least a part of the illumination optical 
system 28 may be disposed at the outside of the exposure 
chamber 16. Also, regardless of the above, it is possible to 
place a part thereof excluding the light source, the arranged 
optical system and the illumination optical system 28 (for 
example, the Wafer stage WST, etc.) in a housing different 
from the exposure chamber. In the above case, the above 
mentioned different housing may be placed inside the expo 
sure chamber or outside the exposure chamber. That is, it is 
suf?cient that as long as at least a part of the main body of 
the exposure apparatus is disposed in the exposure chamber 
16, and the members placed in the exposure chamber 16 and 
the con?guration thereof may be arbitrary determined. 

[0047] The main column 30 is supported above a base 
plate BP Which is disposed on the bottom surface of the main 
chamber 12 via a plurality of vibration isolated tables 32. 
The main column 30 includes a main column (main cham 
ber) 34 Which is supported by the vibration isolated tables 
32, and a support column 36 Which is disposed above the 
main column 34. The projection optical system PL is sup 
ported by a main frame, Which forms a top surface of the 
main column 34, so that the optical axis direction thereof 
faces the up and doWn direction via a supporting member 
called a ?rst invar. In this embodiment, a reduced optical 
system of 1A1 or 1/5 projection magni?cation is used as the 
projection optical system PL. The support column 36 sup 
ports at least a part of the illumination system housing, 
Which is not shoWn in the ?gures, from the doWnWard 
direction. 

[0048] The Wafer stage WST is driven in tWo-dimensional 
directions on a stage base, Which forms a bottom plate of the 
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main column 34, by a driving unit such as a plane motor and 
a linear motor. AWafer W is ?xed on the upper surface of the 
Wafer stage by means of a vacuum adsorption, etc., via a 
Wafer holder 38. The position of the Wafer stage WST in the 
XY plane and the revolution amount thereof (i.e., at least one 
of the yaWing amount, pitching amount, and rolling amount) 
are measured by a laser interferometer IF With a resolving 
poWer of about 0.5-1 nm, for example, via a mobile mirror 
(not shoWn in the ?gures) Which is disposed on the Wafer 
stage WST. 

[0049] The reticle stage RST is mounted on a reticle stage 
base Which forms the top portion of a supporting member 
called a second invar disposed on the upper surface of the 
main column 34. For the case Where the main body 22 of the 
exposure apparatus is a stationary exposure type, the reticle 
stage RST is formed so as to be ?nely driven Within the 
horiZontal plane, and for the case Where the main body 22 
of the exposure apparatus is a scanning exposure type, the 
reticle stage RST is formed, in addition to the above, so as 
to be driven Within a predetermined stroke range in a 
predetermined scanning direction. 
[0050] According to the main body 22 of the exposure 
apparatus having the above con?guration, pulsed ultraviolet 
light emitted from an excimer laser, Which is not shoWn in 
the ?gures, is modi?ed to have a required magnitude and 
uniform illuminance by the illumination optical system 28 
including various lenses and mirrors, and illuminates the 
reticle R on Which a predetermined pattern is formed so that 
the pattern formed on the reticle R is transferred in a reduced 
scale, via the projection optical system PL, onto each shot 
area on the Wafer W Which is supported on the Wafer stage 
WST. 

[0051] In this embodiment, one on Which a positive type 
chemical ampli?cation resist is applied as a sensitiZer is used 
as the Wafer W. 

[0052] One end of the supply passage 24 is separated into 
tWo branched passages, and one of them, a branched passage 
24a, is connected to the reticle loader chamber 18. A ?lter 
box AF 1 including an ultra loW penetration air-?lter (ULPA 
?lter), Which functions as an air ?lter for removing particles 
contained in a gas ?oWing into the reticle loader chamber 18, 
and a ?lter plenum is disposed at an outlet portion 19 of the 
reticle loader chamber 18. Also, a return unit 40 is provided 
at the opposite side of the ?lter box AF 1 in the reticle loader 
chamber 18, and one end of a return duct 42 Which functions 
as an exhaust passage is connected to the outside portion of 
the return unit 42. Also, the other end of the return duct 42 
is connected to a part of the bottom surface of the machinery 
chamber 14. 

[0053] The branched passage 24a is further provided With 
a branched passage 24c, and the branched passage 24c is 
connected to the Wafer loader chamber 20. A ?lter box AF2 
including an ULPA ?lter, Which functions as an air ?lter for 
removing particles contained in a gas ?oWing into the Wafer 
loader chamber 20, and a ?lter plenum, are disposed at an 
outlet portion 21 of the Wafer loader chamber 20. The ?lter 
box AF2 includes a chemical ?lter. Also, a return unit 44 is 
provided at the opposite side of the ?lter box AF2 in the 
Wafer loader chamber 20, and a discharge port 42a Which 
communicates With the return duct 42 is disposed at the 
opposite side of the Wafer loader chamber 20. 

[0054] Also, the other branched passage 24b is connected 
to a ?lter box AF3 including an ULPA ?lter (Which stands 
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for Ultra LoW Penetration Air-?lter), Which functions as an 
air ?lter for removing particles contained in a gas ?oWing 
into the exposure chamber 16, and a ?lter plenum. The ?lter 
box AF3 is disposed at the reticle loader chamber 18 side of 
an outlet portion 90 formed at the boundary portion betWeen 
the reticle loader chamber 18 and the exposure chamber 16. 
Auniform How is supplied from the outlet portion 90 to the 
upper space of the exposure chamber 16 as a side ?oW. As 
indicated in FIG. 2, Which shoWs a cross-sectional vieW 
taken along the line A-A shoWn in FIG. 1, a plurality of the 
?lter boxes AF3 are disposed, excluding a reticle transfer 
area 92, around the boundary portion betWeen the reticle 
loader chamber 18 and the exposure chamber 16 at Which 
the outlet portion 90 is formed. 

[0055] Also, a return unit 46 is disposed on the bottom 
portion of the exposure chamber 16 at the machinery 14 
side, and a discharge port Which communicates With one end 
of the return duct 48 is formed as an exhaust passage at the 
bottom surface of the chamber 23 located beloW the return 
unit 46. Also, the other end of the return duct 48 is connected 
to a part of the bottom surface of the machinery chamber 14. 

[0056] An outlet air (OA) port 50 is formed at the bottom 
portion of the machinery chamber 14 opposite the main 
chamber 12, and a chemical ?lter CF2 is disposed so as to 
oppose the OA port 50. The pressure inside the main 
chamber 12, especially inside the exposure chamber 16, is 
alWays maintained to be positive With respect to the outside 
in order to maintain its cleanliness. Accordingly, gas is 
discharged to the outside from the front surface of the main 
chamber 12, an inline interface portion, etc. Thus, the OA 
port 50 is provided in order to supply outside air to com 
pensate the lost gas. Also, according to the present invention, 
in order to prevent deterioration of the chemical ampli?ca 
tion resist, the chemical ?lter CF2 is disposed at the OA port 
50 portion to remove chemical substances (contaminants) 
contained in the gas that is supplied into the inside of the 
apparatus via the OA port 50 so that only clean gas may be 
supplied. 

[0057] A cooler (dry coil) 52 as a cooling device is 
disposed in the machinery chamber 14 at a position some 
What beloW the center in the height direction thereof. 
Although not shoWn in the ?gure, a temperature sensor 
Which detects the temperature at the surface of the cooler is 
disposed at the outlet portion of the cooler 52. Values 
detected by the temperature sensor are supplied to a control 
unit 70. 

[0058] A ?rst heater 56 as a heating device is disposed at 
a gas passage in the machinery chamber 14 above the cooler 
52. A?rst temperature sensor 54 Which detects the tempera 
ture of heated air is disposed in the vicinity of an outlet of 
the ?rst heater 56, and values detected by the ?rst tempera 
ture sensor 54 are supplied to the control unit 70. Also, a ?rst 
fan 58 is disposed at the outlet portion of the machinery 
chamber 14 above the ?rst heater 56. 

[0059] Moreover, a branched passage 60 through Which 
about 1/5 of the gas that passed through the cooler 52 from 
the loWer to the upper direction ?oWs is disposed at the gas 
passage in the machinery chamber 14 beloW the ?rst heater 
56. An end portion of the branched passage 60 at the 
machinery chamber 14 side is formed by a ?exible and 
expandable belloWs-like member 60a. A part of the 
branched passage 60 located at the opposite side of machin 
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ery chamber With respect to the belloWs-like member 60a is 
placed in the exposure chamber 16. A second heater 62 
Which functions as a heating device, and a second fan 64 are 
sequentially disposed in the branched passage 60. An outlet 
75 for the gas in the vicinity of the Wafer stage WST is 
disposed at the opposite side of the second fan 64 in the 
machinery chamber, and a ?lter box AF4 including a chemi 
cal ?lter CF4, the ULPA ?lter, and the ?lter plenum is 
disposed at the outlet 75 portion. An opening at one end of 
a return duct 66 Which functions as an exhaust passage is 
placed near the Wafer loader chamber 20 of the main column 
34 so as to oppose the outlet 75 provided With the ?lter box 
AF4, and the other end of the return duct 66 is connected to 
a part of the bottom surface of the machinery chamber 14. 

[0060] Also, an opening is provided With a part of the 
bottom surface of the machinery chamber 14 to Which three 
return ducts 42, 48, and 66 are connected. 

[0061] As the chemical ?lters CF2 and CF4 used in the 
embodiment of the present invention, one Which is capable 
of removing not only basic gases, such as an ammonia gas, 
silicon based organic compounds, such as siloxane and 
silaZane, and hydrocarbons present in a clean room, but also 
chemical contaminants, such as plasticiZer and ?ame retar 
dant, are employed. More speci?cally, activated carbon ?lter 
or Zeolite ?lter is used as the chemical ?lters CF2 and CF4. 
Also, a drain pan 68 is disposed beloW the cooler 52 in the 
mechanical chamber 14. 

[0062] A second temperature sensor 72 for detecting the 
temperature of a gas in the supply passage 24 is disposed at 
a portion of the branched area of the supply passage 24 near 
the mechanical chamber 14 side in the main chamber 12. 
The values of the temperature detected by the second 
temperature sensor 72 are output to the control unit 70. 

[0063] Also, a third temperature sensor 74 for detecting 
the temperature of a gas Which is transferred by the second 
fan 64 is disposed upstream of the chemical ?lter CF4. The 
values of the temperature detected by the third temperature 
sensor 74 are output to the control unit 70. 

[0064] A part 34a of a pressure detector (a pressure 
sampling port in this embodiment) Which detects the pres 
sure inside the main column 34 (air-conditioning chamber) 
is disposed in the main column 34. FIG. 5(a) is a diagram 
shoWing a schematic structure of a pressure detector used in 
this embodiment. In FIG. 5(a), the pressure sampling port 
34a is connected to a sensor unit PM1 (a pressure sensor) via 
an electromagnetic valve 34b. Also, in a pressure detector 
100, pressure sampling ports 18a, 20a, 16a, and CR1, Which 
are disposed at the outside of the reticle loader chamber 18, 
the Wafer loader chamber 20, the exposure chamber 16, and 
the main chamber 12, respectively, Which Will be described 
later, are connected to the pressure sensor PM1 via the 
corresponding electromagnetic valves 18b, 20b, 16b, and 
CR2, respectively. Accordingly, the pressure inside each of 
the air-conditioning chamber and outside the main chamber 
12, i.e., the atmospheric pressure in the clean room in Which 
the exposure apparatus is placed, can be detected by sWitch 
ing the electromagnetic valve. The pressure detector 100 can 
detect minute change in pressure of 0.5 Pa or less, for 
example, and outputs the detected value (i.e., pressure 
information) to the control unit 70. In addition, each of the 
pressure sampling ports (hereinafter referred to as PSP 
including piping portion connected to the pressure sensor 
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PM1) is made of a material, such as cleaned Te?on coated 
pipe and SUS pipe, Which prevents the generation of an 
outgas Which adversely in?uences exposure processes. 

[0065] The PSP 34a is disposed in the main column 34 
near the outlet 75 for the gas Which is supplied from the 
branched passage 60 and the second fan 64 side and ejected 
in the vicinity of the Wafer stage WST. Information relating 
to the pressure inside the main column 34 detected by the 
pressure detector 100 is output to the control unit 70. Also, 
When the PSP 34a is located in the vicinity of the outlet 75, 
the pressure detector 100 is placed so that the inlet opening 
of the Te?on coated pipe, Which is the PSP 34a, crosses the 
direction of the gas ?oW. Accordingly, the gas does not ?oW 
directly into the Te?on coated pipe and the pressure sam 
pling port 34a is not affected by the dynamic pressure 
components of the ejected gas. 

[0066] The PSP 18a Which detects the pressure inside the 
reticle loader chamber 18 is disposed in the reticle loader 
chamber 18. Similar to the PSP 34a disposed in the main 
column 34, the PSP 18a is connected to the pressure sensor 
PM1 via the electromagnetic valve 18b, and the pressure 
detector 100 outputs information relating to the detected 
pressure inside the reticle loader 18 to the control unit 70. 
Similar to the PSP 34a disposed in the main column 34, the 
PSP 18a is placed so that the inlet opening of the Te?on 
coated pipe crosses the direction of the gas ?oW. Accord 
ingly, the gas does not ?oW directly into the Te?on coated 
pipe and the pressure sampling port 18a is not affected by 
the dynamic pressure components of the ejected gas. 

[0067] The PSP 20a Which detects the pressure inside the 
Wafer loader chamber 20 is disposed in the Wafer loader 
chamber 20. Similar to the PSP 34a disposed in the main 
column 34, the PSP 20a is connected to the pressure sensor 
PM1 via the electromagnetic valve 20b, and the pressure 
detector 100 outputs information relating to the pressure 
inside the Wafer loader 20 to the control unit 70. Similar to 
the PSP 34a disposed in the main column 34, the PSP 20a 
is placed so that the inlet opening of the Te?on coated pipe 
crosses the direction of the gas ?oW. Accordingly, the gas 
does not ?oW directly into the Te?on coated pipe and the 
pressure sampling port 20a is not affected by the dynamic 
pressure components of the ejected gas. 

[0068] The PSP 16a Which detects the pressure inside the 
exposure chamber 16 is disposed in the exposure chamber 
16. Similar to the PSP 34a disposed in the main column 34, 
the PSP 16a is connected to the pressure sensor PM1 via the 
electromagnetic valve 16b, and the pressure detector 100 
outputs information relating to the pressure inside the expo 
sure chamber 16 to the control unit 70. Similar to the PSP 
34a disposed in the main column 34, the PSP 16a is placed 
so that the inlet opening of the Te?on coated pipe crosses the 
direction of the gas ?oW. Accordingly, the gas does not ?oW 
directly into the Te?on coated pipe and the pressure sam 
pling port 16a is not affected by the dynamic pressure 
components of the ejected gas. 

[0069] A ?oW controller (a ?oW path opening rate adjust 
ing unit, a pressure adjustment device) 66a Which controls 
the ?oW rate of the gas passing through the return duct 66 by 
adjusting the opening rate of the passage is disposed at the 
middle of the return duct 66 Which is an exhaust passage 
connecting to the main column 34. The ?oW controller 66a 
includes, for example, an opened substrate 300 Which is 
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?xed to the return duct 66 and has a plurality of opening 
portions C, and an opening rate changing member 101 Which 
changes the opening rate of each of the opening portions C 
as shoWn in FIG. 4. The opening rate changing member 101 
is driven by an actuator, Which is not shoWn in the ?gure, 
and adjusts the opening rate of the opening portion C, i.e., 
the opening rate of the return duct 66 by rotating a prede 
termined amount. The driving amount of the actuator Which 
rotates the opening rate changing member 101, i.e., the 
opening rate of the How path in the return duct 66 by the How 
controller 66a is controlled by the control unit 70. The How 
controller 66a decreases the pressure inside the main column 
34 by increasing the opening rate of the How path to increase 
the amount of gas passing through the return duct 66, i.e., by 
increasing the amount of exhaust gas from the main column 
34. On the other hand, the How controller 66a increases the 
pressure inside the main column 34 by decreasing the 
opening rate of the How path to decrease the amount of gas 
passing through the return duct 66, i.e., by decreasing the 
amount of exhaust gas from the main column 34. 

[0070] A How controller (a How path opening rate adjust 
ing unit, a pressure adjustment device) 19a Which controls 
the How rate of the gas passing through the outlet 19 by 
adjusting the opening rate of the passage is disposed at the 
branched passage 24a, Which functions as a supply passage 
and is connected to the reticle loader chamber 18. As shoWn 
in FIG. 3, the How controller 19a is capable of adjusting the 
opening rate of the passage by, for example, moving tWo 
blade portions B1 and B2 Which are movable in the direction 
crossing the passage using an actuator not shoWn in the 
?gure. Note that a plurality of the How controllers 19a are 
provided in parallel in this embodiment as shoWn in FIG. 1. 
The How rate (i.e., gas supplying amount) of the gas at the 
outlet 19 from Which the gas is ejected toWards the reticle 
loader chamber 18 is adjusted by the opening rate of the 
passage determined by the blade portions B1 and B2, and the 
pressure inside the reticle loader chamber 18 is adjusted in 
accordance With the How rate of the gas Which is adjusted in 
the above-mentioned manner. Also, the opening rate of the 
passage by the How controller 19a is controlled by the 
control unit 70. The How controller 19a increases the 
pressure inside the reticle loader chamber 18 by increasing 
the opening rate of the passage to increase the supplying 
amount of gas to the reticle loader chamber 18. Also, the 
How controller 19a decreases the pressure inside the reticle 
loader chamber 18 by decreasing the opening rate of the 
passage to decrease the supplying amount of gas to the 
reticle loader chamber 18. Note that although it is explained 
above that the opening rate of the How controller 19a is 
automatically adjusted by moving the blade portions B1 and 
B2 using the actuator, Which is not shoWn in the ?gure, it is 
possible to change the opening rate manually by an operator 
Without using the actuator. 

[0071] A How controller (a How path opening rate adjust 
ing unit, a pressure adjustment device) 21a controls the How 
rate of the gas passing through the branched passage 24a by 
adjusting the opening rate of the passage is disposed at the 
branched passage 24c, Which functions as a supply passage 
and is connected to the Wafer loader chamber 20. Similar to 
the How controller 19a, as shoWn in FIG. 3, the How 
controller 21a is also capable of adjusting the opening rate 
of the passage by moving tWo blade portions B1 and B2 
Which are movable in the direction crossing the passage 
using an actuator Which is not shoWn in the ?gure. The How 
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rate (i.e., gas supplying amount) of the gas at the outlet 21 
from Which the gas is ejected toWards the Wafer loader 
chamber 20 is adjusted by the opening rate of the branched 
passage 24c determined by the blade portions B1 and B2, 
and the pressure inside the Wafer loader chamber 20 is 
adjusted in accordance With the How rate of the gas Which 
is adjusted in the above-mentioned manner. Also, the open 
ing rate of the passage by the How controller 21a is con 
trolled by the control unit 70. The How controller 21a 
increases the pressure inside the Wafer loader chamber 20 by 
increasing the opening rate of the passage to increase the 
supplying amount of the gas to the Wafer loader chamber 20. 
Also, the How controller 21a decreases the pressure inside 
the Wafer loader chamber 20 by decreasing the opening rate 
of the passage to decrease the supplying amount of the gas 
to the Wafer loader chamber 20. 

[0072] A How controller (a How path opening rate adjust 
ing unit, a pressure adjustment device) 50a Which controls 
the How rate of the gas taken into the main chamber 12 by 
adjusting the opening rate of the passage is disposed at the 
OAport through Which the outside air is supplied to the main 
chamber 12. As shoWn in FIG. 3, the How controller 50a is 
also capable of adjusting the opening rate of the passage by 
moving tWo blade portions B1 and B2 Which are movable in 
the direction crossing the passage. The amount of the gas 
Which is taken through the OA port 50 and supplied to the 
exposure chamber 16 of the main chamber 12 via the 
machinery chamber 14, a connecting portion 26, and the 
supply passage 24 is adjusted by the opening rate of the 
passage at the OA port 50, Which is determined by the How 
controller 50a. Then, the pressure inside all of the air 
conditioning chambers (16, 18, 20, and 34) is adjusted in the 
same Way depending on the How rate of the gas at the OA 
port 50 adjusted by the How controller 50a. Here, the How 
controller 50a increases the pressure in each of the air 
conditioning chambers by increasing the opening rate of the 
passage to increase the amount of the gas supplied to all of 
the air-conditioning chambers. The How controller 50a, on 
the other hand, decreases the pressure in each of the air 
conditioning chambers by decreasing the opening rate of the 
passage to decrease the amount of the gas supplied to all of 
the air-conditioning chambers. In this manner, the difference 
in pressure among the atmospheric pressure in the clean 
room in Which the exposure apparatus is disposed, a sub 
strate processing device Which is connected in-line With the 
exposure apparatus, and the pressure in a coater and devel 
oper can be adjusted, and it becomes possible to set the 
pressure in each of the air-conditioning chambers to be the 
same or greater than (for example, positive pressure) the 
atmospheric pressure in the clean room or the pressure in the 
coater and developer. 

[0073] As explained above, in the exposure apparatus 10, 
the inside of the main chamber 12 is divided into a plurality 
of air-conditioning chambers of the main column 3, the 
reticle loader chamber 18, the Wafer loader chamber 20, and 
the exposure chamber 16, and each of the air-conditioning 
cambers is provided With the PSP 34a, 18a, 20a, and 16a, 
respectively, of the pressure detector 100 Which detects the 
pressure. Each of the detection results obtained by the 
pressure detector is output to the control unit 70, and the 
control unit 70 controls, depending on the detection results 
of the pressure detector, each of the How controllers 66a, 
19a, 21a, and 50a disposed at the supply passage or the 
exhaust passage for each of the air-conditioning chambers so 
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that each of the main column 34, the reticle loader chamber 
18, the Wafer loader chamber 20, and the exposure chamber 
16 has a predetermined difference in pressure. 

[0074] Next, the air-conditioning in the exposure appara 
tus 10 having the above-explained con?guration Will be 
explained. 

[0075] The ?rst and the second fans 58 and 64 are operated 
by the control unit 70 so that gas is transferred to the reticle 
loader chamber 18, the Wafer loader chamber 20, the expo 
sure chamber 16, and in the vicinity of the Wafer stage WST 
in the main column 34 via the ?lter boxes, AF 1, AF2, AF3, 
and AF4, respectively, to perform the air-conditioning for 
the above-mentioned areas. In this case, the air-conditioning 
is carried out by the doWn-?oW in the reticle loader chamber 
18 and the Wafer loader chamber 20. Also, the above 
mentioned air-conditioning of each area of the main body 22 
of the exposure apparatus, Which is being operated to 
perform the exposure process, is carried out by the side-?oW. 
Then, the gas Which is returned to the return duct 42 via the 
return units 40 and 44, the gas Which is returned to the return 
duct 48 via the return unit 46, and the gas Which is returned 
to the return duct 66 passes through the outlet of the return 
duct at the machinery chamber 14 side. 

[0076] The gas Which passed through the outlet is taken 
into the apparatus from the outside via the OA port 50, and 
is mixed With the chemical-clean gas Which passed through 
the chemical ?lter CF2 to be cooled doWn to a predeter 
mined temperature by the cooler 52 Which forms the air 
conditioning unit. 

[0077] Then, 80% of the gas that is cooled doWn to the 
predetermined temperature by passing through the cooler 50 
is transferred into the ?rst heater 56, and the rest, 20% of the 
gas, is transferred into the second heater 62 to be heated to 
a respective target temperature. In the control unit 70, the 
?rst heater 56 is feedback controlled based on the detection 
value of the second temperature sensor 72, and the second 
heater 62 is feedback controlled based on the detection value 
of the third temperature sensor 74. In this case, the target 
temperature (including the temperature control range) of the 
gas ejected into the inside of the exposure chamber 16, etc., 
via the supply passage 24, and the target temperature 
(including the temperature control range) of the gas ejected 
in the vicinity of the Wafer stage WST via the branched 
passage 60 can be set independently. 

[0078] Then, the gases Which are heated to the respective 
target temperature by the ?rst and second heaters 56 and 62, 
respectively, to reach a degree of signi?cant chemical clean 
liness are transferred by the ?rst and second fans 58 and 64, 
respectively. The gas Which is transferred by the ?rst fan 58 
is supplied into each of the reticle loader chamber 18, the 
Wafer loader chamber 20, and the exposure chamber 16, via 
the supply passage 24, and the ?lter boxes AF1, AF2, and 
AF3 in the main chamber 12. Also, the gas Which is 
transferred by the second fan 64 and passed through the 
chemical ?lter CF4 is supplied in the vicinity of the Wafer 
stage WST by passing through the ?lter box AF4. 

[0079] Since particles contained in the gas are almost 
completely removed When passing through the ULPA ?lter 
in the ?lter boxes AF1, AF2, AF3, and AF4, only gas having 
high cleanliness in terms of not containing ?ne particles, 
such as chemical contaminants, is supplied to the reticle 
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loader chamber 18, the Wafer loader chamber 20, the expo 
sure chamber 16, and in the vicinity of the Wafer stage WST 
in the main column 34, and the reticle loader system, the 
Wafer loader system, and the main body 22 of the exposure 
apparatus are air-conditioned by the normal gas. After the 
completion of the air-conditioning, gas Which is chemically 
contaminated and includes chemical contaminants derived 
from the outgasing from the main body 22 of the exposure 
apparatus, etc., is returned into the return ducts 42, 48, and 
66. Thereafter, the air-conditioning of each area is repeated 
in the manner mentioned above. 

[0080] Each of the How controllers 66a, 19a, 21a, and 50a 
Which functions as the pressure controlling device disposed 
at the supply passage or the exhaust passage for each of the 
air-conditioning chambers is controlled When carrying out 
the air-conditioning of each area. At that time, as explained 
above, the pressure inside the main chamber 12 is alWays 
maintained positive With respect to the pressure outside (the 
clean room in this embodiment) by taking the outside air 
through the OA port 50. The pressure inside the main 
chamber 12 is set to be positive by about 0.5 Pa, for 
example, With respect to the outside (the clean room) by 
adjusting the How controller 50a Which functions as a 
pressure controlling device disposed at the OA port 50. By 
maintaining the pressure inside the main chamber 12 posi 
tive With respect to the outside, the How of gas from the 
outside of the main chamber 12 to the inside can be 
prevented and the cleanliness may be maintained. 

[0081] Also, the control unit 70 adjusts the pressure using 
each of the ?oW controllers, Which functions as a pressure 
controlling device, based on the detection results obtained 
by the pressure detection units 34a, 18a, 20a, and 16a, 
respectively, provided With each of the air-conditioning 
chambers so as to satisfy: 

PczPwLzPBzPRL (1) 
[0082] Where Pc is the pressure in the main column 34, 
PRL is the pressure in the reticle loader chamber 18, PWL is the 
pressure in the Wafer loader chamber 20, and PB is the 
pressure in the exposure chamber 16. 

[0083] Moreover, it is adjusted to be PRLZPCR Where PCR 
is the pressure in a predetermined environment (i.e., the 
clean room) of the exposure apparatus 10. Furthermore, it is 
adjusted to satisfy the relationship of PWLZPCD Where PCD 
is the pressure inside a substrate processing device (i.e., the 
coater and developer, etc.) Which is inline-connected to the 
exposure apparatus 10. 

[0084] That is, it is necessary to protect the resist applied 
on the Wafer W in order to accurately carry out an exposure 
process, and for this reason, it is necessary to maintain the 
cleanliness to be the highest in an air-conditioning chamber 
in Which the Wafer W is placed for the longest period during 
the series of process carried out in the exposure apparatus. 
Accordingly, the pressure Pc in the main column 34 in Which 
the Wafer stage WST for mounting the Wafer W is subjected 
to the exposure process, is set to be higher than the pressure 
in the other air-conditioning chambers, i.e., the reticle loader 
chamber 18, the Wafer loader chamber 20, and the exposure 
chamber 16 so that no gas ?oWs into the main column 34 
from the outside (i.e., it is preferable to set PCZPWL, PB, 
PRL)‘ 
[0085] Then, the pressure PWL in the Wafer loader cham 
ber 20 in Which the Wafer W is placed for the second longest 
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period next to the main column 34 is set to be highest next 
to the pressure Pc in the main column 34 (i.e., it is preferable 
to set to be PCZPWLZPB, PRL, more preferably to be 
PCZPWLZPB, PRL). Thereafter, the control unit 70 adjusts 
the How controllers based on the detection results of each of 
the pressure detection unit so that each of the air-condition 
ing chambers mutually possesses the pressure difference 
indicated by the inequality (1) in accordance With the degree 
of cleanliness required for each of the air-conditioning 
chambers. That is, the control unit 70 as a pressure adjust 
ment device sets the pressure of each chamber so that the 
pressure inside the air-conditioning chamber Which requires 
the highest level of cleanliness to be the highest so that the 
How of gas may be prevented from passing from an air 
conditioning chamber in Which a loWer degree of cleanliness 
is alloWed to the air-chamber Which requires the high level 
of cleanliness. 

[0086] Then, in the exposure apparatus 10, the pattern 
image of the reticle R Which is supported by the reticle stage 
RST is exposed to the Wafer W supported by the Wafer stage 
WST, based on the detection results from each of the 
pressure detection units, While the pressure in each of the 
air-conditioning chambers is adjusted by the pressure adjust 
ing units so as to have the pressure difference shoWn in the 
inequality 

[0087] As explained above, since each of the pressure 
detection units 34a, 20a, 16a, and 18a Which detects the 
pressure in the corresponding air-conditioning chamber is 
disposed in each of the main column 34, the Wafer loader 
chamber 20, the exposure chamber 16, and the reticle loader 
chamber 18 located in the main chamber 12, respectively, it 
becomes possible to detect the pressure inside each of the 
air-conditioning chambers, and accurately controls the pres 
sure in accordance With the detection results. Also, since the 
pressure can be accurately controlled, the degree of clean 
liness of the Wafer W on Which the resist is applied or that 
of the optical path space is maintained to be high. Accord 
ingly, it becomes possible to prevent the deterioration of the 
resist applied on the Wafer W or the attenuation in the 
intensity of the exposure light, and an exposure process can 
be carried out With high accuracy. 

[0088] Moreover, since the pressure Pc in the main col 
umn 34 in Which the Wafer W is placed for the longest period 
in the main chamber 12 is set to be higher than the pressures 
PWL, PB, and PRL in the other air-conditioning chambers, it 
becomes possible to prevent contaminants from ?oWing into 
the main column 34. Accordingly, it becomes possible to 
prevent the deterioration of the resist applied on the Wafer 
W. Furthermore, since no contaminants ?oW into the main 
column 34 Which is an optical path for the exposure light, it 
becomes possible to prevent the decrease in the intensity of 
the exposure light and the generation of uneven illuminance. 
As explained above, since the high cleanliness in the Wafer 
W and the optical path can be maintained by increasing the 
pressure in the main column 34 to be higher than the 
pressure in the other air-conditioning chambers, it becomes 
possible to carry out an exposure process With high accu 
racy. Also, by setting the pressure PWL in the Wafer loader 
chamber 20 in Which the Wafer W is placed for the second 
longest period next to the main column 34 to be higher, in 
particular, than the pressure (PCD) in the main chamber 12, 
it becomes possible to prevent contaminants from ?oWing 
into the Wafer loader chamber 20 (it is preferable to set to be 
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PCZPWLZPCD, more preferably to be PC>PWL>PCD). 
Therefore, it becomes possible to prevent the deterioration 
of a resist When the resist is applied onto the Wafer W. Note 
that in this embodiment, the pressure in each of the air 
conditioning chambers is adjusted by, for example, the How 
controller 50 to satisfy the relationship: 

PRLgpcR 

[0089] Where PCR is the predetermined environment for 
the exposure apparatus, i.e., the pressure inside the clean 
room. Accordingly, it is possible for the pressure detector 
100 shoWn in FIG. 5(a) to have the con?guration shoWn in 
FIG. 5(b). In FIG. 5(b), members Which are the same as 
those shoWn in FIG. 5(a) are indicated by the same refer 
ence numerals and the explanation thereof Will be omitted. 
In FIG. 5(b), a sensor unit PM2 is a differential pressure 
sensor, and the difference in pressure With respect to the 
pressure PCR, Which is the pressure inside the clean room, as 
a reference is detected for each of the air-conditioning 
chambers. Thus, the pressure in each of the air-conditioning 
chambers may be accurately controlled in the same manner 
as described above using the detection results from the 
pressure detector 100. Note that although the difference in 
pressure of each air-conditioning chamber is detected With 
reference to the pressure PCR in the clean room, the pressure 
used as the reference can be another pressure, such as the 
pressure in one of the plurality of the air-conditioning 
chambers or in the coater and developer. Also, it is possible 
to use a pressure detector Which detects the difference in 
pressure among the plurality of the air-conditioning cham 
bers. At that time, it is possible to detect the difference in 
pressure betWeen the air-conditioning chambers Which cor 
responds to the difference in the adjacent terms in the 
inequality of (1) above, for example. 

[0090] Since the pressure adjustment devices for adjusting 
the pressure in each of the air-conditioning chambers are 
provided, and the pressure adjustment devices control the 
pressure based on the detection results obtained from the 
pressure detector so that each of the plurality of the air 
chambers has a predetermined pressure difference, the pres 
sure can be accurately adjusted such that the air-condition 
ing chambers have a predetermined pressure difference of a 
degree that does not cause a large ?oW (air current) betWeen 
the air-conditioning chambers, for example. Also, since it 
becomes possible, for example, not to cause a large How in 
the main column 34 Which is the optical path space of the 
exposure light, it becomes possible to prevent the generation 
of a large change (?uctuation) in the gas refractive index. 
Accordingly, an exposure process can be stably carried out 
and the accuracy in measurement of the optical measuring 
device (the laser interferometer IF, etc.) can be improved. 
Note that it is more effective to dispose a How controller at 
an exhaust duct (return duct) connected to the air-condition 
ing chamber to control the pressure of the air-conditioning 
chambers (34, 20, etc.) in Which the pressure is set to be 
relatively higher in the above inequality (1) as compared 
With the case Where the How controller is disposed at the 
supply duct. On the other hand, it is more effective for the 
air-conditioning chamber (18 etc.) in Which the pressure is 
set to be relatively loWer, to dispose a How controller at a 
supply duct to adjust the pressure thereof. Also, although the 
How controller is used as a pressure adjustment device in the 
above embodiment, the pressure adjustment device is not 
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limited to the How controller, and it is possible to control at 
least one of the pressure and the How amount of air using a 
fan, for example. 

[0091] The pressure adjustment device adjusts the pres 
sure by adjusting at least one of the supply amount and the 
exhaust amount for each of the air-conditioning chambers. 
Since the pressure adjustment device is disposed at one of 
the supply passage and the exhaust passage connected to 
each of the air-conditioning chambers, and is formed by the 
How controller Which adjusts the How rate of gas by adjust 
ing the opening rate of the passage, it becomes possible to 
easily adjust the pressure using a simple structure. 

[0092] Note that although the pressure inside the exposure 
apparatus (the main chamber 12) is set to be about the same 
or greater than the pressure outside, i.e., the pressure PCR in 
the predetermined environment of the exposure apparatus 10 
(i.e., the pressure in the clean room) as explained above, it 
is preferable in this example to set the pressure inside the 
main chamber 12, i.e., the pressure PC, PWL, PB, and PRL of 
the main column 34, the exposure chamber 16, the Wafer 
loader chamber 20, and the reticle loader chamber 18, 
respectively, to be higher than the pressure PCR in the 
predetermined environment (the clean room) i.e., PC, PWL, 
PB, PRL>PCR. More speci?cally, the pressure (PC, PWL, PB, 
and PRL) inside the main chamber 12 is set to be positive to 
a degree of about 0.5 Pa based on the pressure PCR of the 
outside (predetermined environment/clean room), i.e., each 
of the pressures PC, PWL, PB, and PRL is set to be higher, by 
at least about 0.5 Pa, than the pressure PCR. Also, although 
each of the main column 34, the Wafer loader chamber 20, 
the exposure chamber 16, and the reticle loader chamber 18 
needs to have a predetermined difference in pressure, How 
(air current) is generated to cause a ?uctuation as mentioned 
above if the difference in pressure betWeen the air-condi 
tioning chambers is too great, and a exposure process cannot 
be carried out With high accuracy or the optical measuring 
devices cannot perform an accurate measurement. Accord 
ingly, by expressing the inequality (1) more speci?c based 
on the pressure PCR outside the main chamber 12 (i.e., the 
clean room), it is preferable to set to be: 

1.5 [Pa];PC'EPWL'EPB'EPRL'EOS [Pa] 

[0093] Where PC‘, PWL‘, PB‘, and PRL‘ indicates the differ 
ence betWeen the pressure PCR of the clean room of the main 
chamber 12 and each of the above-mentioned air-condition 
ing chambers 34, 16, 20, and 18, respectively, i.e., 

PCR+1.5 [Pa];PCEPWLEPBEPRLEQMPCR [Pa] (2) 

[0094] Also, a substrate processing device, such as a 
coater and developer Which carries out a process for apply 
ing a resist on a Wafer to be exposed and a process for 
developing a Wafer Which Was subjected to the exposure 
process, is disposed adjacent to the Wafer loader chamber 
20. It is preferable to set the pressure PCD in the coater and 
developer, based on the pressure PCR of the outside (i.e., in 
the clean room), to be: 

0 [Pa]§PCD'§O.5 [Pa] 

[0095] Where POD‘ is the difference in pressure in the 
coater and developer With respect to the pressure PCR in the 
clean room, i.e., it is preferable to set to be: 

[0096] Note that it is preferable in the above inequalities 
(2) and (3), similar to the above inequality (1), to set the 
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pressure Pc in the main column 34 to be higher than the 
pressures PWL, PB, PRL in the other air-conditioning cham 
bers 16, 18, and 20, i.e., it is preferably set to be PC>PWL, 
PB, PRL. Also, it is preferable to set the pressure PWL in the 
Wafer loader chamber 20 to be higher next to the pressure Pc 
in the main column 34, i.e., PCZPWL>PB, PRL, and it is more 
preferable to set to be PC>PWL>PB, PRL. Moreover, it is 
preferable to set the pressure PWL to be higher than the 
pressure in the substrate processing device (i.e., the coater 
and developer, etc.), i.e., PCZPWL>PCD, and it is more 
preferably set to be PC>PWL>PCD. 

[0097] Also, in order to prevent contaminants in the reticle 
loader chamber 18 from ?oWing into the exposure chamber 
16, it is preferable to set the pressure PB in the exposure 
chamber 16 to be higher than the pressure PRL in the reticle 
loader chamber 18, i.e., PB>PRL, in both of the above 
inequalities (1) and 

[0098] Moreover, When the exposure apparatus 10 is in 
line connected to a substrate processing device (the coater 
and developer, etc.) in the above embodiment, a buffer unit 
may be disposed betWeen the tWo, and the buffer unit may 
be disposed in an air-conditioning chamber different from 
the chambers accommodating the tWo. If this con?guration 
is adopted, it is preferable to set the pressure PWL in the 
Wafer loader chamber 20 to be about the same or greater than 
the pressure in a buffer chamber. At that time, the air 
conditioning chamber in Which the buffer unit is disposed 
may be air-conditioned using the air-conditioning device for 
the exposure apparatus 10 or the substrate processing 
device, or it is possible to use an exclusive air-conditioning 
device. Also, the air-conditioning chamber in Which the 
buffer unit is disposed may be a simple space (i.e., housing, 
etc.) in Which the air-conditioning inside thereof is not 
carried out. As explained above, according to the present 
invention, the pressure PCD of the substrate processing 
device Which is in-line connected to the exposure apparatus 
10, is the pressure inside the substrate processing device 
When there is no buffer unit (air-conditioning chamber), and 
is the pressure inside the buffer unit (air-conditioning cham 
ber) When there is a buffer unit (air-conditioning chamber). 
Moreover, the substrate processing device Which is in-line 
connected to the exposure apparatus 10 is not limited to the 
coater and developer, and can be a foreign particle detecting 
device Which detects foreign particles, etc. adhering to the 
reticle, for example. In such a case, it is preferable to set the 
pressure PRL of the reticle loader chamber 18 to be higher 
than the pressure PCD of the foreign particle detecting device 
Which functions as the substrate processing device, i.e., it is 
set to be PRLZPCD, more preferably PRL>PCD. 

[0099] Note that although it is explained above that the 
adjustment of the pressure in the main column 23 is carried 
out by adjusting the exhaust amount of gas using the How 
controller 66a Which is disposed at the return duct 66, it is 
also possible to adjust the pressure inside the main column 
34 by controlling the output of the second fan 64 Which 
functions as the supply passage for supplying the gas to the 
main column 34 so as to adjust the supplying amount of the 
gas to the main column 34. In such a case, the pressure inside 
the main column 34 increases by increasing the amount of 
gas supplied into the main column 34 by the second fan 64, 
and the pressure inside the main column 34 decreases by 
decreasing the amount of gas supplied. Also, the pressure 
inside the main column 34 can be adjusted by placing a How 
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controller having the same con?guration as the How con 
troller 66a at the outlet 75 Which functions as a supplying 
passage through Which gas is ejected into the main column 
34 so as to control the amount of gas supplied to the main 
column 34. In such a case, the pressure inside the main 
column 34 increases When the opening rate of the How 
controller disposed at the outlet 75 increases since the 
amount of gas supplied into the main column 34 increases. 
Also, the pressure inside the main column 34 decreases 
When the opening rate decreases since the amount of gas 
supplied decreases. Moreover, it is possible to use both the 
How controller 66a disposed at the return duct 66, Which 
functions as an exhaust passage, and the above-mentioned 
?oW controller disposed at the outlet 75, Which functions as 
a supply passage, so that the pressure in the main column 34 
can be adjusted by simultaneously controlling the amount of 
gas supplied to and exhausted from the main column 34. 

[0100] In the above embodiment, although it is explained 
that the pressure inside the reticle loader chamber 18 is 
controlled by adjusting the amount of gas supplied by the 
How controller 19a disposed at the halfWay point (the outlet 
19) of the branched passage 24a Which functions as a supply 
passage connected to the reticle loader chamber 18, it is 
possible to adjust the pressure inside the reticle loader 
chamber 18 by disposing a How controller at the return unit 
40 connected to the return duct 42 Which functions as an 
exhaust passage, or at the halfWay point (upstream of the 
discharge port 42a) of the return duct 42 so that the amount 
of gas discharged from the reticle loader chamber 18 can be 
adjusted. In this case, the pressure inside the reticle loader 
chamber 18 decreases When the opening rate of the How 
controller disposed at the return unit 40 increases since the 
amount of gas discharged from the reticle loader chamber 18 
increases. Also, the pressure inside the reticle loader cham 
ber increases When the opening rate decreases since the 
amount of discharged gas decreases. Also, it is possible to 
use both a How controller disposed at the return unit 40, 
Which functions as an exhaust passage, and the above 
mentioned ?oW controller disposed at the outlet 19, Which 
functions as a supply passage, or at the branched passage 
24a so that the pressure of the reticle loader chamber 18 may 
be adjusted by simultaneously controlling the amount of gas 
supplied to and exhausted from the reticle loader chamber 
18. 

[0101] Although it is explained in the above embodiment 
that the pressure inside the Wafer loader chamber 20 is 
controlled by adjusting the amount of gas supplied by the 
How controller 21a disposed at the halfWay point (the outlet 
21) of the branched passage 24c Which functions as a supply 
passage connected to the Wafer loader chamber 20, it is 
possible to adjust the pressure inside the Wafer loader 
chamber 20 by disposing a How controller at the return unit 
44 connected to the return duct 42 Which functions as the 
exhaust passage, or at the discharge port 42a so that the 
amount of gas discharged from the Wafer loader chamber 20 
can be adjusted. In this case, the pressure inside the Wafer 
loader chamber 20 decreases When the opening rate of the 
How controller disposed at the return unit 44 increases since 
the amount of gas discharged from the Wafer loader chamber 
20 increases. Also, the pressure inside the Wafer loader 
chamber increases When the opening rate decreases since the 
amount of discharged gas decreases. Also, it is possible to 
use both a How controller disposed at the return unit 44, 
Which functions as an exhaust passage, and the above 
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mentioned ?oW controller disposed at the outlet 21, Which 
functions as a supply passage, or at the branched passage 
24c so that the pressure of the Wafer loader chamber 20 may 
be adjusted by simultaneously controlling the amount of gas 
supplied to and exhausted from the Wafer loader chamber 

[0102] Although it is explained in the above embodiment 
that the pressure inside the exposure chamber 16 is con 
trolled by adjusting the amount of gas supplied by the How 
controller 50a disposed at the outlet 50, it is also possible to 
adjust the pressure inside the exposure chamber 16 by 
adjusting the output of the ?rst fan 58, Which functions as a 
passage for supplying gas, to the exposure chamber 16 via 
the supplying duct 24 so as to adjust the amount of gas 
supplied to the exposure chamber 16. In this case, the 
pressures inside the exposure chamber 16, the reticle loader 
chamber 18, and the Wafer loader chamber 20 increase When 
the output of the ?rst fan 58 increases to increase the amount 
of gas supplied into the exposure chamber 16. Also, the 
pressure inside the exposure chamber 16 decreases When the 
output of the ?rst fan 58 decreases to decrease the amount 
of gas supplied. After this, the pressure inside the exposure 
chamber 16 can be controlled by adjusting the pressure PWL 
and PRL of each of the air-conditioning chambers 18 and 20 
using the How controllers 18a, and 20, respectively, or by 
disposing a How controller at the outlet 90 Which functions 
as a supply passage for ejecting a gas toWards the inside of 
the exposure chamber 16 so as to adjust the amount of gas 
supplied to the exposure chamber 16. In such a case, the 
pressure inside the exposure chamber 16 increases When the 
opening rate of the How controller disposed at the outlet 90 
increases since the amount of gas supplied inside the expo 
sure chamber 16 increases. Also, the pressure inside the 
exposure chamber 16 decreases When the opening rate 
decreases since the amount of gas supplied decreases. Also, 
it is possible to dispose a How controller at the return unit 46 
connected to the return duct 48 as an exhaust passage or at 
the halfWay point of the return duct 48 so that the pressure 
inside the exposure chamber 16 may be controlled by 
adjusting the amount of gas discharged from the exposure 
chamber 16. In such a case, the pressure inside the exposure 
chamber 16 decreases When the opening rate of the How 
controller disposed at the return unit 46 increases since the 
amount of gas discharged from the exposure chamber 16 
increases. Also, the pressure inside the exposure chamber 16 
increases When the opening rate decreases since the amount 
of discharged gas decreases. Also, it is possible to use both 
the How controller disposed at the return unit 46, Which 
functions as an exhaust passage, and the above-mentioned 
?oW controller disposed at the OA port 50 or the outlet 90, 
Which functions as a supply passage, so that the pressure of 
the exposure chamber 16 may be adjusted by simultaneously 
controlling the amount of gas supplied to and exhausted 
from the exposure chamber 16. 

[0103] Although the pressures inside the main column 34, 
the Wafer loader chamber 20, the exposure chamber 16, and 
the reticle loader chamber 18, respectively, are adjusted and 
the pressure detection device is provided With each of these 
air-conditioning chambers so that the pressure controlling 
device can adjust the pressure based on the detection results 
of the pressure detection device in the above embodiments, 
it is possible, if there is an area other than the above 
mentioned air-conditioning chambers Where the Wafer W 
may be placed for a long period of time, to place the pressure 
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detection device in that area so that the pressure can be 
adjusted based on the detection results of the pressure 
detection device. For example, for the case Where a pre 
alignment unit is disposed betWeen the Wafer loader cham 
ber 20 and the main column 34 in order to roughly position 
the Wafer W With respect to the Wafer stage WST, the 
pressure detection device is provided With the pre-alignment 
unit and connected to a sensor unit (a pressure sensor, a 
differential pressure sensor, etc.) of the pressure detector 100 
via a pressure sampling port (PSP) so that the pressure may 
adjusted based on the detection result from the pressure 
detection device. At that time, the pressure of the pre 
alignment unit With respect to each of the air-conditioning 
chambers is set in accordance With the time period during 
Which the Wafer W is placed, i.e., in accordance With the 
level of required cleanliness. 

[0104] Although one pressure sampling port (PSP) is 
provided With each of the air-conditioning chambers and the 
pressure is detected using one sensor unit (a pressure sensor) 
While sWitching it using an electromagnetic valve in the 
above embodiment, it is possible to provide a plurality of the 
PSPs for one air-conditioning chamber, or it is possible to 
directly provide one or more of pressure sensors, instead of 
the PSPs, With one air-conditioning chamber. For example, 
it is possible to dispose the pressure detection unit at, other 
than in the vicinity of the outlet 75, in the vicinity of the laser 
interferometer IF. It becomes possible to detect the ?uctua 
tion of the gas in the vicinity of the laser interferometer IF 
by placing the pressure detection device in the vicinity of the 
laser interferometer IF, and hence, it becomes possible to 
determine Whether the laser interferometer IF is performing 
an accurate measurement in an environment With no ?uc 

tuation. Also, When the How (air current) is generated in an 
air-conditioning chamber, it is possible to determine the 
condition of the How since the velocity or the direction of the 
How differs depending on the position at Which the pressure 
detection device is placed. Moreover, it becomes possible, 
for example, to obtain a detection result from Which the 
dynamic pressure component of the How is eliminated based 
on the detection results from a plurality of the pressure 
detection devices. 

[0105] Although it is explained in the above embodiment 
that the pressure detection device has a con?guration to be 
incorporated in the exposure apparatus 10, and the pressure 
controlling device controls the pressure based on the detec 
tion results from the pressure detection device even during 
an exposure process, i.e., a so-called feedback control, it is 
possible to install a pressure detection device only When the 
pressure inside each air-conditioning chamber is adjusted to 
determine the precision of the device, such as When the 
exposure apparatus 10 is installed or during a periodical 
maintenance so that the pressure detection device may be 
taken out of the exposure apparatus 10 When each air 
conditioning chamber is adjusted to have a predetermined 
difference in pressure, and the setting value of the pressure 
controlling device obtained during the adjustment (the open 
ing rate of the How controller, the output of the fan, etc.) may 
be maintained during the exposure process. That is, it is not 
necessary for the exposure apparatus 10 to have a pressure 
detection device, and When the apparatus 10 does not have 
a pressure detection device, the pressure controlling device 
is preset so that the inequality (1) is established and the 
exposure process is carried out While maintaining the set 
value. 
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[0106] Also, for the case Where the pressure detection 
device is incorporated into the exposure apparatus 10, it is 
possible to adopt a con?guration in Which the pressure 
detection device stops the operation When it detects a large 
difference in pressure caused by, for example, opening the 
door of the main chamber 12 due to maintenance, etc., and 
a display device outputs an error signal. 

[0107] Moreover, in the above-embodiment, it is possible 
to place a chemical ?lter CF3 at one end (an end at the 
machinery chamber 14 side) of the above-mentioned supply 
passage 24 in the main chamber 12 as shoWn in FIG. 7. In 
that case, the ?lter box AF2 does not include a chemical 
?lter. In addition, a chemical ?lter CF1 is disposed so as to 
oppose an opening formed at a part of the bottom surface of 
the machinery chamber 14 to Which three return ducts 42, 
48, and 66 are connected. The chemical ?lter CF1 can be 
easily placed and removed via a door provided With the 
machinery chamber 14, Which is not shoWn in the ?gure. 

[0108] As the chemical ?lters CF1 and CF3 used in this 
embodiment, similar to the chemical ?lters CF2 and CF4, 
one Which is capable of removing not only basic gases, such 
as an ammonia gas, silicon based organic compounds, such 
as siloxane and silaZane, and hydrocarbons present in the 
clean room, but also chemical contaminants, such as plas 
ticiZer and ?ame retardant, are employed, and speci?c 
examples thereof include an activated carbon ?lter or a 
Zeolite ?lter. 

[0109] The air-condition in the exposure apparatus having 
the con?guration shoWn in FIG. 7 may be explained as 
folloWs. 

[0110] The ?rst and the second fans 58 and 64 are operated 
by the control unit 70 so that gas is transferred to the reticle 
loader chamber 18, the Wafer loader chamber 20, the expo 
sure chamber 16, and in the vicinity of the Wafer stage WST 
in the main column 34 via the ?lter boxes, AF 1, AF2, AF3, 
and AF4, respectively, to perform the air-conditioning for 
the above-mentioned areas. In this case, the air-conditioning 
is carried out by the doWn-?oW in the reticle loader chamber 
18 and the Wafer loader chamber 20. Also, the above 
mentioned air-conditioning of each area of the main body 22 
of the exposure apparatus, Which is being operated to 
perform the exposure process, is carried out by the side-?oW. 
Then, the gas Which is returned to the return duct 42 via the 
return units 40 and 44, the gas Which is returned to the return 
duct 48 via the return unit 46, and the gas Which is returned 
to the return duct 66 pass through the chemical ?lter CF1 
disposed at the outlet of the return duct at the machinery 
chamber 14 side (the inlet of the mechanical chamber 14 in 
this embodiment). The above-mentioned chemical contami 
nants contained in the gas in each of the return ducts are 
adsorbed and removed When passing through the chemical 
?lter CF1. 

[0111] The gas Which passed through the chemical ?lter 
CF1 is taken into the apparatus from the outside via the OA 
port 50, and is mixed With the chemical-clean gas Which 
passed through the chemical ?lter CF2 to be cooled doWn to 
a predetermined temperature by the cooler 52 Which forms 
the air-conditioning unit. 

[0112] Then, 80% of the gas that is cooled doWn to the 
predetermined temperature by passing through the cooler 50 
is transferred into the ?rst heater 56, and the rest, 20% of the 










